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1. 3aranrui noroxenHs
1.1. B npoueci ercrnyaraqii 6yainelrui xoucrpyxqii 6yaieerb
Ta crropyA B"rpaqalorr cnoi goqa:rxosi Nliquicsi ra 4etfopuerrr'ryri
BJracrrltsocri. llilcll:reunx, ni4uoBJIeHHfl Ta peMoHT KoHcrpycIifi
6y,uiee:rr, ra cropyA no:rpe6ye rolnyKy HoBHx paqioualsHlax i
e H o H o\lr i.rHo o 6 rpyuro B aH ITx Iro H crpyKTtlBHHx p iuenr.
L2. Tpaluuifini MeroAt4, cnoco6r't i nrarepia:ru nil,cltleuux
uorpe61.rou, 3HaLIHIfx tr.rarepia,lrHllx 3arpar ra '{.acy BlrKoHalIruI
po6ir, ToMy peroMeH.qylorbcr upocri i naaifiui Mero.(PI ui4cu:reHHr
Ha ocHoei no,riuepnur varcpia,lie- srci cruIaAalorb anbrcpHarl4By
nigca:reHHro rpa1ulliitrl.tnl MeroAilM (po:'run, 6e'roH, apMarypa,
MeraJronpora'r :roqo).
1 3. 3a oc'rarmifi qac s o6racri rexsoloriit uoliuepHmt
rvarepia,ris rocrrHyro 3HaqHoro ycnixy. Oco6ruee vicue cepe4 scix
uoriruepnnx tra:repizurin :afiuae no:riuepHa xoMnosuui-fl, E ocHoBy
xrcoi sxollr4Tt, MoHoMep - no:rii:oqianar, xxwil xapaKTepla:yerlc,
Hl.r3bKoto uapricrro, rpy.uonaicrxicrro ra BHcoKoto exouoniqsorc
eSexrunnicrlo.
1.4. Hosu:Ha rexlro,rorii npourmarcuoi Aii tloJlrrae B
MoxJrl{Bocri urstrJll(oro ui4clulesng 6eroHH}Tx ra :a,'Ii:o6eroHHnx
Kor{crpyxl{iit no:rinrepHoto KoMrlosttt1iero 6e: noplmeHH, crarI4KI4
xoucrpyxuiir. Kpim roro, no:riltepuy xonnoluqiro NroxHa
e$errurHo BI.IKopucroByBarIl 4nx ":rirynaHH.fl" rpirqlln s 6eroHi ra
3axricly fioro ni.( r<clposii.
1"5. Ycuiume 3acrosyBaHHfl no:riuepuux ltarepianir rlK
sacodin i ueroAin niAculeunfl, Ha Aaur1trrHac, c'rplrMyerbcr [SBHIrMI4
(rarropanru, a caMe:
- HeBeIIITKI{M /loceiAoN{ 3acrocyBaHrul;
- HellocrarH r,olo xi,r u r i crro H ayKoBHx loc:r i.uxeH u;
- rri4cy"ruicrro po3paxyHKoBo - HopMarvnHol 6a:u, xr<a 6yna 6
a,4arrTots aH a "qo 
qfl HHIIx Ho pM arIaBHIfx "qoKyNlenrie.
1,6. A:rs orBopel{Hfl reopii vriusocri Ta HaAiiiHocri
KoHCrpyKuiii. nilcrrnesux no,riMcpHolo rcounosuuiero. Hco6xi.uuo
BHBr{eHHs ocod:rusocreri crp}T{Typu npocoqeHoro 6erouy'
Crpyrcrypa 6eroHy, ntrtocorteHoro noliuepHolo xouuosuqiero,
a
BlrcHar{aerbcfl iioro Bnacrl{BocrrMl{ r 3aJIexI{TL BIA crpylrrypfi
He niAcrueno ro 6erouy ra Br{Kop r{craHoro no,ri nnep y.
1.7. Ha crorogni, ni4cyrH.a MeroAHKa po3paxyHKy Oeronulrx
Ta :a-ni:o6erosurx xoncrpyrcqifi. niAculesux no,riucpHurun
rouuosuqi,aMrr npoHr{Karouoi 4ii.
1.8. fiaui peKoMeHAaqii pospo6,reHo Ha ocnoni qHHHrrx HopM
flpoerffyBaHHrr 6erouruax ra :ariso6e:roHHr{x xoucrpyrrlifi
AEH ts. 2.6-98:2009, ACTy E 8.2.6-156:2010, enpouefimKr.D( HopM
EN 1 992 Eurocode 2 ta ua ocHosi eKcnepI4MelITaJIrHI4x AaHHx.
1.9. B AaFrHx peroMeHAauirx naeeAeHo MeroAr{Ky po3pax}HKy
rpaHurrHro( craHis 3a rrpuAaruicrrc Ao HopMansuoi crccrrryarauii
(apyra rpyna) ra,ri:o6eroHHlx 6alor- niAcl,t,leulx no,rin,tepuoro
rouuosuuiero.
2. Xaparcrepucrurca noniuepnoi KoMrro3rrrlii uponurcamqoi
gii na ocnoni no"riiroqianary
.2.L. B qKocri niAcflneuHq 6erounrur ra sariso6eronslx
rcoucrp,vmqil'r pexoMeHAyerr,c.fl 3acrocoByBarlr nonirreprlv
romno:uuiro. flKa siAr-rocurucfl Ao rpyrrr4 marepia,rin npounxarcuoi
Aii. flaua xonano:nuir € ocraHHborc uoryr$irauiero no,riH,repunx
nounosuuift Ha ocuosi uonii:ouiauarin, flKy pospo6neno nia
repirunqrnou npoSecopa P.O. Bece.noncrr<oro [ 1 T, 127.
2.2. flo niwep Hy KoMro suuiro pero MeHAy€TE c.f, 3 acro co B)rB axr4
o.qHo- a6o AsoKoN.{rroHeHTHoro, .flKa 3a sonr-liurniu Br{rnflAoM HaraAye
rac [13, I4). OcHosHr.rN{ KoMrroHer{Tou .axoi e cneuia:uulrir nrouomep
- no:rii:rouiauar (nu:monno.rreKyJurpHa pe.ronuua), flK:ai4 uic:rx
nolinepm:aqii (xiNriqHa peaxqix, rrpla .srciii : Hl,I3bKoMorercy'rrpuoi
peqoBaHn yrBoproerbcfl Br{coKoMoneKynflpHa cnoryxa)
[eperBopro€Tbc.fl r norinrep, rrep4inu.rlflKoro ni46ynaerrcx uiA
Aicm r<a'rioHis corefr ra ocHoB. uo 3aBxnr{ npzcyrHi a crpyxrypi
6e:ror4,.
2.3. B.sxocri xoMuonern'is xouuosnqii rurcopucraHo
opraHiuHi uarepia,tu: uonii:ouiauar, erllnal{erar ra
Tpr{xnoperan(poct[ar. fleranrne Ao3yBaHHf, Ta cnimi4lrorrennx
KoMrroHeHTis HaseAeHo n [13, l4]. fltrx BI{roroBJreHHx uoriuepuoi
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KoMno3rruii sa ocnosi ronlrcoulanary, rK rIpI{ruIaA, MoxHa
3acrocoByBarn Heoql4uleur,rfi 4,4' 4raQeHi:rrueraHAuisoqiaHar. B
sroCri pO3quHHI4Ka - xinniqso qucruit eTunaIIeTaT. 3nax<aroql{ Ha IIe,
MoHC)'Tr, 61"ru nuropucrani iru[i pevoBvlqBt, Itro siAuocsrbcfl Ao
isouiaHarulu( rpyr.
2.4. Kounosraqis na ocHosi noniisoqiaHary Mae prA repeBar y
nopirunHni s iHruuuu xoltnosutli-xmu, TaK .f,K 3arBepA6yBaqeM
rracrKoBo a6o nosHicrro crylKI{TL BoAa a6o nyr. llpu nonepxHeBoMy
nauecesui ua 6erousi qu saniso6eronni KoHcTpyKIIii xounoslrUis
rrpoHr{Kae Ta flpocoqye ropx i xinniquo nsaeiuoAie s 6eToHoNL llic:r-[
ssaeMoAii )"rBoplosrlcr nonufr rcouuosxtriftnvtfr uarepial, uo
ri4pisnnerncx ria ueo6po6leuoro lrarepialy cBoelo BI'IcoKoIo
nniquicrro, rpiuluuocriitrcicuo, Hpl3bnoto 4e$opnaaranuicrro ra
oAHoqacHo BuKoHye Hacqmni SyHrcIIii:
- [poHI4Ka€ s o6'eh,I i sauoeHloe crpyKTypy [op;
- 3MlrIHIoe roBepxHeBi ruaplr 6eroHy,
- yrBoploe 3axlrcHe ri4po$o6He rloKpl{Trfl;
- crBopro€ Aouourixultfr aAresifrnuii ilap npIn nanlaAanni
HoBoro 6yginenrHoro po3quHy Ha "crapy" [oBepxHlo;
- 3axr{ulae rloBepxHro sia aii arpeclrBHoro cepe.4oBl4lqa ra
rpoHr.lKHeHrul BoJrorpl, rpuSrir ra iumtx 6axrepifi.
2.5. Piarurfr mouoruep reperBoploerr,c.r n rnepAuff noliuep,
rrimno 3arroBHloloqu, ui6N 3aKreIoloq[ sci [opI'I Ta 4e$exru
6erony. Yrnoper*1fi nonimep lrae rarnfr xe e.lteMeHruuft cxra4, xr< i
sllxiAHa perroBllHa - MoHoMep.
2.6. flpoqec no,riuepr:ar1ii MoHoMepy norii:ouiauary
rrpoxoAr,rrb rpr.r reMrreparypi (+5...+25 'C) ua uporx:i 24 rol,.
Trepur.rfi no:rinaep e exonori'Iuo 6*neqHI{M, He toxcuqguu i 'ue
roptoLrHM.
2.7. flo,rinnepna xomnoruuis xapaKTepll3yerbcfl BI'IcoKI{MII
argesiituun[ra B"rlacruBocrflMl{. fux szuliso6eronHnx noucrpyrcuifr
oco6nnsflfi inrepec ilpeAcraBn.se sAaruicrb rpocoqyBirrll rpoAyKTI,I
xoposii Merany ra B roAanblrroMy sano6iraru. nnoxmlsocri ii
B'{HIIKHEHH,,I.
2.8. llo,riltepHa rcomno:nuifl Ntfl BuKopt4crilHHrl s srocri
uiAcrareuuf, BrlroroBJlflerBcr B rolroBoMy rur,rx4i Ta € rrpocrolo B
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sacrocyeaHHi (npogyKUilo HaHocflTb na morepxui oe'rosnlrx Ta
sali:ofieronnmr eleiuenris 3a "{orloMororc rreH3Jl-f,, B1LIIIIKa ;A6o
uexasiqnurr.l cuoco6o ir,l).
3. Texuororis niAcHJreHHf
3. 1. .IliacureHH-tr 6erosHlrx ra :a,T iso6eroHHl,rx xoucrpyNuiri
noliuepuoro xoMnosuuiclo npouurczuovol Aii Ha ocHosi
nonii:oqiauary rloJl-flrae e npocoueuui 6eronuoi uonepxHi
MoHoMepoM (pi.auuoro). Bsac:rigon npocoqeHHfl MolloMepoM
$erousoi nonepxHi saniso6eroHnolo eneMelrry ui461'naerrcs sn{iua
tpi:uxo-uexauiqnax xapaxTepl{cmlx 6erony.
3.2. EeroHsi 'ra salisotie:ronni xoHcrpynuii. tIIo
uiAuurororsc-s He uorlaHni MarH nu6ofn, paKoBI4H i rpirum
mupr{Ho}o 6inrue 0,5 MM. llepeA uigcu:reHmu (ullocouenri-au)
:a.:Haqesi .4ei[erru ueo6xiluo :apodu:ru I{eMeg1go-uiuanunn
po3quHoM 3 rloilepeAHiu oquulesHs['I i\aicllfl aerper<ry"
3.3. Als Kpauoro [poHHKHeHH,I troliuepuoro Malepli]n)"
rroBepxHfl roucrpyruiPr froBr4HHa MaTH eilXpr,rry rcal rilxpul-
crpyKT)rpy. [o nouarKy HaHeceHHfl KoMI]o3I4IIl1 3t Bcllx rpaHel4
no"rtpya.rliit, qo niAculrororrcx ueodxiltno 3HffTI{ "ueMeHrHe
MoJloqKort, rqo6 nosepxur Ha6yla ruopcrxocti.
3.4. Iloniuepna ronluo:urli-s HaHocI'IlEcJI nomapoBo 3a
AgrroMproro ileH3Jrf, no naipi ri npournneHr{1, qepes xoxrni 10.".15
xBr4JrHH AO 1OBHOTO HagrfieHgsr 3pa36y (3 - 4 urapu). C)sHa1l:orc
HacHqeHH;r 6erony xonruosuqiero € ilo"flBa' insHr{enoi noBepxul
T9MH9 - KOpl1qHeBOrg KoJrLOpy. liic:rx roliuepr,rsaqii na ntrrepxui
uiAca:reurx KoHcTp),Krtriit lrnopro€Thcfl rnrrHrleBe [oKpLIT'Ifl l'eMHo -
KoprrqHeBoro Konbopy
3.5. Burpara noliuepHoi xomnosauii cKj{a,aae rbcfl 13 KIJLbKOCTI
lor-JrHH),TOi 6eronom, BlpaToro rlpr4 HaHeceHui ra ngtlaponlnauHi
MOHOMepy. 3aralrHa Br,rTpaTa KoMflosuuii A:rs ni4cn.nerrul
Br.BHaLIeHa eKcnepl{MeHTaJILHI{M uIJlflxOM i Crna.4ae 500.. "800 i\dll Ha
KB, M.
3.6. Texuiqui xapaxTepl4crlrru 6e'rolly flP'ocorlsHol-'o
uorinaepuoro KoMlo3I4IIiero nase.[ello B (ra6'n' 1).
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KOMIIO3UUIeTO
Bo4onorlraHaHHs, ne 6ilrure 0.05 %
Mopo:ocriiircicrr, He MeHrrre 300 - 500 qilxris
BogoHeuposurnicrs 0,,/o
MirlHicrr rpr4 crucxy s6imrxeHHfl He M€Hrrre,uix n l^5 oazu
Alre:is to 6eronl 2 MITa
TpiuaHoc'riffxicrr s6immyerBcq
r{ac uoliuepnsaqii,, ue 6i-urrue
(npra t:20 C) 24 rox
Ta6:ruun 1 - Xapar<repr.rcrr{Ku 6eroHy, [pocoqeHoro uoliurepuoro
4. Erccnepr{MeHTaJrsHe o6rpynryBaHHfl uiAcu,reHnn monc'rpyrcqifi
no"riurepnoro KoMrro3nqiem nponurcaroqol lii na ocnoei
uonii:oqianary
4"1. 3riano excnepaMeHTarTr,Htrx.qanlrx [3, 4, 8], rqo o'rprlruaHi
rlpr4 nllnpo6ynanHi pi:Hnx xracis 6erouy Ha crrrcr, 3HarreHH,
naiqHocri niAcu:reHoro 6erony ua crucx frp,o - :6imruyelr,c.f,, a,Te
He cy[TeBo. Torry B po3pax]rrKax 3 N{eroro:a6esneqeuHn sa4ilisocri
niAo.r:renoi xouc'rpyx[ii :naqesuq Miquocri 6eroHy flponoHyerbcfl
n pai.i iu aru pi eHlr n'3H aqeH Hro rniuHocri u innoailuoro Kn acy SeroHy :
-flKoro Br.rrol'oBJreHo KoHcrp),Kuiro ra6n. 3. 1. [6]
frx,p x frr, (1)
ile fck - xapaKTepr.{cTHqHe 3HarreHr{Jr naiqHocri derouy Ha cTrdcK;
4.2. 3naqeHHr roqarxoBoro Mo.qynr npyxHocri nigcu:renoro
6e'rouy Ert,p s6ilr,ruyerrcx, rroBr4HHo npufiuarucfl 3a
r' Kcilep+{ M e HTi}Jr b H H M r..{,\AHAMW, : a S i Cl.rH OCri IaUHX Br43H aq i.teTbcfl
:a $opuy:roro
Eck,p = Pe'Ert ,
E.p - X&paKTepIlICTHr{He 3HarIeFIH.f, IIOqaTKOBOTO MOAyJl.fl upyxuOCri
Oe-roHy.
,4.3. 3Ha.reuux aignocHux 4erpopuaqifr c'rr{cK)/ ni4ol,reHono
6erony €ct,p, c:ril upulrlrar:u sriAuo 4ialpauu cralry
(ae$opuyrauH.a), sa ni4cy"rHocri 4iarparrar{ crany (4erpopul,uaunr)
ni4cu.nenoro 6erony 3HarreHH.fl ri4uocrlrx aetpopnra[iiA
Brr3naqacrr cx s a $oprr,r.ynorc
Ecr,p = Pe' €c7, (3)
&e €c..t,p - 3HaqeHHs ni4Hocuux 4e$opnarliit crncxy ni4cu,renoro
6e:iony ilptl MaKCnMaJrr,rIHx Hanp),xeHHrrx;
p, - roerfiqierm, uo BpaxoBy€ 3MeHrueuux ni4uocHrx 4e$opnaaqiir
6e'rouy, nplriltraerrcr 3a excflepr{Me}rraJrrHlrMrr AaHuMr.{
,4iarpauu craHy (ae$opml,ranux), 3a ri4cyruocri Aarunx
MoxHa npniiuxrl.l pirnuu 0,9;
rc1 - xapaKTepr.rcrr{qHe 3Har{eHHs siAHocunx 4e$opnaaqifi crncr5r
6 ero ny ilpr4 MaKc rrMiilr, Hrrx Hanp\,?KeHH.rrx.
,4.4. 3a ercrreplrMerrraJrrHr4Mil IaHr{Mr{ 15, 7, 9l BCraHoBrreHo.
uo 3a paxyHoK 3HarrHlrx aAre:iiiunx sfiacrrpocreti, nolimepna
rconruosurlifl, Kparre ui4nrqye ,riqnicrr 6erouy Ha po3Tflr, six sa
crr{cr. 3saqesns n,riqnocri ni4cu:reuoro 6erouy Ha po3T.rrr frr^,p
s6i,rr,ruyerrcx, B po3paxyHKax rrponoHy€Tbcfl npmlinaru 3a
@op ay.uolo
fctu,p : Pf ' fctt, (4)
le fctk,p - 3HaqeHHrr uirlHocri ni4clrnenoro 6erony Ha ocrosui{
po3Tflr;
pr - xoe$iqieHr, rqo BpaxoBye ruiqueHHx uirrHocri 6erouy Ha
po3Tflr, nputlntaeruc.fl 3a eKc[epI{MeHTaJIr,Ht{MI{ AaHr.IMfi, 3a
aigcyruocri AaHux MolKHa npwiinntu pinnnlr 1,3;
fctk - cepeAHe 3HaLreHHs uiusocri 6erouy ua ocnosuii po3lrr.
(2)
i\e Eck,p - 3HaqeHH.fl lloqaTKoBoro MoAynfl upylrHocri niAculeHoro
6erony;
ps - xoe(tiuienr, u1o BpaxoBye :6inrureHH.,r floqarmoBoro MoAyn-,r
rtp],nffiocri, npufinaerbcfl 3a excneptrMeHTaJrr,Hr.rMt4 .rI,aHHMrr,
:a eigcyrnocri 4auro< Moxr{a uprafiHrmt pinHunr 1,3;
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5. Percomen4allii uroAo po3paxynrcy rpaurtrHux cranin sa
upngarHicrto Ao ercCrrlyarauii (apyra rpyua)
5.1. Po:paxynon nigcrueHnx saniso6eroHHl{x 6a,tox,
nolinrepHoro rcorvruo3uqieto, c;ria BI{KoHyBaru sriAso iloroxeHb
Hopna [6, 10] : rpaxyBaHHflM tpisNrco-uexaniqHux xapaxTeprlcrI{K
uiAcnreuoro (npoco'leHoro) 6er:ony.
5.2. laui peKoMeHAaqii posnorcrcr2ryrcrbct Ha po3paxyuoK
3a,.ri:io6eroHHID( 64,'ror<, rd4culennx uo:rirrnepnoro rcounosuuieio
npouuKaloqoi aii Ha ocHosi noniisoqiaHary.
5.3. PospaxyHon ui4crreHux sari:oderoHxlD( 6alon 3a
Ap)'t olo lpyfloto rpaHllqHttx craHis BI'lt(oHysrbcr sriruo s
BHMoraMrr, HaBereHL{Mlr r n. 7 [6].
5.4. Pospaxynox :a,'Iiso6eroHHrx 6a,tox, niAca:rennx
uo,rinaepnofo KoMnosarliero, 3a )'rBopeHH.uM HopMaJILHax rpirqun
BrrKoHyerr,cfl 3a se;risiiruoro 4eipoprvlauiftnoro MoAeJInrc ua ocsori
4iarparu craHy apMar)?H, po3Trruyroro ra crucH)'Toro 6erony, a
ranolK rinoresn rIJIocKI,tx nepepisin. Kplrrepieu )'rBopeHrul rpiuluu e
Aoc;rrHenrur rpaHI,IrrHLlx lli4uocuux AeabopN{aqiii y po:"rxrH}'ToMy
derosi E6yy,p Ht pinui uuxnboto ruapy po6ouoi apMarypu
€ctu,p = -Zfrt*,p/E"t ,p, (s)
il.e Echt,p - 3HaLreHHir siAHocullx irpaHllqHrrx 4e$opnaallii po:rxry
uiAcx:resoro 6erouy;
frtx,p - 3HaqeHufl naiunocri ni4cn:reuoro 6erony sa ocrontlff po3Trr;
E"tr,p - 3uar{er-rHfl rror{afKororo MoAyn.f flpyxHocri nigcIaJleHolo
6erolly.
5.5. flonepe4ur,o Mfl po3paxyHKy rpaHuqHllx cra.lris 3a
upu;laluicrro Ao ercnnyara4ii ueo6xiAno pCI3paxyBarl{
sani:oSerosnuit erenaeHT Ha BTInHB 3rldHa,TbHoro MoMeHTy. Motueur
rpiulruoy.rBopeHHfl M*, BnxoAr{tIH s geipoptrauifruoi uoAeni
(pnc. 1.) nnx ereMeHris rp.,IMoxyrHoro npo$iJrlo 3 oAI,IHI,ITIHTM





+f,tk,pb(h - x)zllu=rffil# + EsAs# fn - x - c)2, (6)
nE Mw - MoMeHT yrBopeullr rleprrllD( :rpiqrau,
frp - 3HaHCHH,fl N{i{Hocri derouy Ha cTIrcK;
b - mupuna nepepi:y;
r - Brrcora c:rucuyroi soua nepeplsy;
ap - xoe$irlierru noliuonaia;n noi salexHocri ;
tr,,p 3HaqeHIrrI siAnocnl,rx get[ropruauifi crucxy derony n nepepi.ri
"6es rpitquH";
Err,p - 3HarreHHx siIHocHI4x ge([opMatriii crl{cKy 6erotry' rpI'I
M aKCHM ,IJIbHI4X HaIIppKeHH.fl X ;
frtt,p - 3HaqeHn.fl uiquocri niAcu:lertoro 6erogy na ocrouui{ po:3T{r;
h - sarzurrua Blrcora nepepi:y;
Esr,p - 3HaqeHHfl siIHocHHx ge$opnaaqifi posrrry 6eroHy r nepepiri
"6e3 TpiuruH":
a) 6)
Pucyuox I - HanpyxeHo-Ae$opmonanufi craH saJri:o6eronrloro
eneMeHTy B rpal{IatlHouy craui "6es rpinluH" (a),"3 rpiutuHaltl't" 1?i/
E. - noqau<oerafi uogyns npyxHocr-i apn,taryptl;
,4, - n:roua ilonepeqHoro uepepisy apN{arypu;




5.6. 3HaxoI)KeHHs MoMeHTy rpiquuoyrnopeHH.fl Mw
:Aificuroersc-fl Mero.[oM upocroi irepaqii a6o urero4oiu nocli4ouuru<
uadruNeHr. Bpaxonyroul.r Hailp1ameHo - 4e$opuosaHr,rft crirlr
sarisoSerouHoro eJreMeHTy rrplrrdoKyrrroro nepepisy (tun. puc. 1 a.)
Ta Br4Kopu cro Byroqu rinore:y rrJrocxr.rx uepepi:ir, MoxHa 3a'fivcarvr
€ctu.n,€sr,p:Er,:-#(h-x*c),
5.9. Pospru<ynox sariso6e:rouurD( 6zutor, ri.uclareHfix
rrorriMepHoro KoMuo3uqiero, 3a po3Kpr,rrrrM HopMaJrbHr,D( :rpiquu
Bl4xonyerbcx sri,{uo HopM [10]:a $opuynoro
W11 * ?*' Sr,*or ' (er* t Ert*), (1 1)
ne ?w - r<oe$iqielm, rqo Bpaxorye 3MeHrtreHHr m[rpr,rupr po3KppIT'M
Tpirqr,rH y fli.{cr4neHrD( KoHclrpyrr{irx, rpufiuaerncx 3a
emcnepl{MeHTilrr6Hur\dl,I AaHHMH, 3a ri4clmrocri ,uarno< MoxHa
npuftnxru pinHrana 0,8;
sr,mo* - MarclrMailrnafr rpor nrix rpiquuaMr{;
Esm - cepe.{Hi Ae$opnaallii B apMarypi upu ni4uoni4norr.ly
cIIon}rI{e}IHi HaraHraxeur ;
€4m - cepegni.{eibopMarrii pos:rrrHyroro deromy Mi:m rpiuuHaMl{;
5.9.1. Maxcuuamuuft xpor nnix rpiquHaMl,I Bl,tsuaqaerrcs. 3a
TaKI,IMI4 Br.rpiBaME:
- y BHna,{Kax, KoJrr4 apMaq/pq rrlo Mae 3qeflrreHHfl s 6eroHoM
posNrirqena 3ocepe.ruffieHo B Mex<ax po3Tsruyroi :nura
KpoK < 5(c + O/2), MarclrMarrbuuft riHuesuft rporc:rpiqun MoxHa
BrEHAqLITI,I 3 a Br,Ip a3OM
sr,ma* = 3,4c + A,425ktkz0/pp,"f f, {12)
Ae c - gaxncuufi ruap 6er:ony,I.ms rro3AoBxHboi apnrarypra;
kt - roe$iuierr, uo Bp:xoBye xapa.Iilepucru:rlvt 3qenJlerHHfl
apMarypn, xxrafi pinulrft :
0,8 (anx crpuxnin is sucoxun{:uennenruru);
1,6 (grra crpuxuin i: $axrrauuo uIa,{KoIo uoeepxnero);
k2 - roeifiqierr, rqo BpaxoBye posuonin te$opMaIrift:
0,5 (a,nx srnuy);
1,05 (anr qucroro posrrry);
0 - "uiauerp crpulrH{;
Pp,eff - As/Ar,"ff ' etperrurunfi xoe$iqieirr apMyBarfful, .qo ,4" '
flnotr1a po3TflrHyroi apnnarypu B Mexax Sanruuuoi niloqi 6er:ony;
Ar,rf f - Saxrnuua rJIoIqa po3TflrHyroro 6erouy AI4B. n. 5. [10].
- y BI,InaIKax, KoJIII nigcraur uix crepxrulMlt, Iuo n{a}orb
3qelJreuHfl s 6etouou, [epeBI4IIIye 5(c +fi12), To Miu(cllMtu]bny
si.ucraHn ir,rix rpirquuaMu Moxua BIBHaqI,rril 3a BHpa3oM
sr,rnax: 1,3(h - x),
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tr,,p =ffi *, (8)
,Il,lx nra:uarreHH, Err,p Ta €sr,p geo6xi.4no sHafiTu Bl4cory
clncuyroi soHra Serouy x. Bucora crucuyrol aour.r 6e:rony x
BlrcHaqaerbofl, Br{xor.flqr,r 3 }MoBu pinHoearu nHyrpirnuix sycralr r
nepepisi. Baxopracron),rorrz .qe$opNrarliftHy Mo.(onb y uarnxgi
nonisoua rl'-{Toro cr)morm [6J, ynrory MoxHa 3arrucarrr y uurlx4i:
f,r,bx fl=r*f (+*\u :na L \.cL,.p/
: fp*,pb(tt - x)\!,*r#(#)- * 8 1, Y fn -- x - c), (e)
3a AolroMorolo :arexuocrefi (7) ra (8) norepelHbo
3aAalorluch BeJIHTIHHa x, Mero,uoM noc:ri4onnrx ua6.nnxeur,
.qoc.f,ra€Mo Br4KoHaHHfl yMoBr4 pinHonarn ruyrpiruHix 3ycunb B
repepisi (9) : 'ro.rnicrro .uo 2 %. B reprnoMy na6luxenHi
npuituaernc . x :0,5d i B noAarTbruol,ry :uiuloerrcJr Ao Br,rKoHaHHf,
yMoBr.{ piruona-nu H Mer(ax *2o/o.
5"7. Po:pa:ryHor sa,riso6eronru.rx
noriuepuclro KoMfro3uqiero, 3a po3Kplrrrf,M
Bl{Ko}ryerbcr i: yrrnonu [6]
wn A Wk,Lim, (10)
3A flKOrCr, mupnHa po3KpI4TTf TpIIIII4H 81.[ 3oBHlIIIHbOro
HallaHTmMgI{H{ Wy He IIOBI4HHa nepeBIIIIIyBaTH IpaHIIqHo
Aorlyc'runiloro 3Haqer{Hfl rtwrprrHu po3rpurrs rpir{uH wk,ttun
HaBegenoro B tr. 5. [101.
5 8. Erox - oxeMa po3paxyHxy :aliso6erounrx 6a,ror,
nigcuretuo< noliuepuorc KoMrro3uqieio, 3a yrBopeHrurM rpirquH






rc h - 3araJlbHa Bucora [ePePl3Y;
x - B:acara crucuyroi:oura nePePi:Y:
5.9.2. fipyrlrfr napauerp y pirHxuui (11) - cepeAHr BefiutlnHa
4e$opuraqtfl tr* - tctm BIfiHaqaerbcx sa i[opnry:rolo
o,-p,*84(r+aspr.s71)
(Er.,. - trt*) 
* YP'PL" > 0.6-, (14)
Ae os - HarpyxeHHr y posrarHyrifr apuarypi n nepepisi "s
'rpiuluuana tl ";
k1 - xoe$iqicur, u1o 3aJle)Kprrb ri4 rpunalocri HasaHTaxeHHr:
0,6 (4-rrx KoporKorpunaloro);
0,4 (pprr .q0Brorpl{Ba,'roro),
f*,nf f - aepe4Hrl BerII{tIlIHa vriUuocri derony Ha po3Tflr, IrIo Ma€
uicue B MoMeHT qacy. KolIIl ouiryerucr [orBa rpirqllH
t _r
lct,eff - lctk,p.
a, - ni4nouteHua MoAynfl np),?I(Hocri apua:rypl{ Ta derouy Er/8"**.
5.10. E:ror - cxeMa po3paxyHKy :aniso6erounnx 6a,tox,
ni&cuneuux noriutepuoto xoulostlqieio, 3a po3Kpl{rrru rpirqran
HaBeAeHa n 4o4arry E.
5.11 . Fo:paxyrox :zutisoSeroHHux 6aloK, niAcu.neHlrx
no.rrirrnepHoro ronuost'tqielo, sa 4ei[ropmaqisun B]rsHatlaer],c.f, 3a
3ara,'r[,Hr{M tt fipalultarun 6y4iee:rl,go[ uexauiru. llporlrrrn 6a,tor, n
ocHoBHoMy, 3aJIe)Kar6 niA sruuanr,Hlx 4e$opnnaqifr - 3Har{eHrul
npo ruuir Br.I3Haqaerbcfl 3 a Kp[Bl{3noro 6alru.
5.12. KpnBIBHa ra rlo3AoB;xui ge$oprraarlii saniso6erouHl'Ix
6a,'rox, nincu:renux no:rinaepHolo KoMrlo:nqierc, BlfiHarrarorbcfl :ta
ue:riniitsoro ge$opN{aliiitsoro MeroAHKoIo, Blzxonflqu 3 piruaur
pinuonaru sosniuuix 3ycI{JrII}, sri Aixlrr y HopManb}IoMy nepepisi
6'dttxra, r'inoteslt rrrocKux uepepisin, 4iarpaur craHy 6erony ra
apMarypl{, sa Soprrnynoro [15]
N={N1,p+(1-f)Nr,p,
Ae N - 3aranbHa KpI{Bu3Ha 6a,rrul;
{ - roedriuieru' po:no4i,teunx, Bn3Haqaerbcx sa t[opuyno[o
(ls)
rc P - roe$iqierr, ilro BpaxoBye BIJIHB Ha cepeAHlo BlAHocIr.v
aesopMar{i}o rplrBiulocri HarauraxeHrm a6o uonropuocri
HABAHTA?KEH}UI:
1, 0 (4ru oAHopa3oBoro KoporKollacHoro nan autaxenru) ;
0,5 (a,rx noc'rifiuzx a6o 6ararrox uulcrin rIoBTopHI{x uanaHraxeur),
osr 'rraflppt(eHHr B posrxrnyrift apmarypi, lxe po3paxoByerrc.,I AJIrI
nepepisy "6es rpirquHu" 3a yI\{oBH HaBaHTDfieHHfl B MOMeI{T
yrrlopeHHff nepruoi :rp iquuu;
cr.s - HanppKeHHr B posrxrHyrifi aprrlarypi, lxe po3pixoByerr,cfl An,
uepepi:y "s rpiullruoro" ;
N1,o - rpurusua 6a,TKu "6es rpirlnun";
Nrr,p - KpLrBIfiHa 6anrul "3 TpitqnHofo".
5.13. HanpyxeHH-fl B apMarypi orr, rKe po3paxoByerhcx AJrfl
nepepi:y "6es rpiIqnHI,I" 3a snafiAenurull 3Har{eHH.{mu (glrn. n. 5.6.)
y, E.r,p Ta €st,p BlBHaqaerbcx sa tpoplrynolo
osr : Er1,"pEr, (17)
5.I4. Kpmrusua 6arxu "6e3 rpiuquHu" Bl'tsHaqaerocr 3a
$opuyroto
Nr,p::-P, (l 8)
Ee d - po6oua Bncora rorepeqHoro nepepi:y 6anrca;
5.15. !,rx 3HaxoA)KeHHr KpHBIr3uu 6alrcn "s'rpiu1uHo1s" l{rr,p
sa aii eKcrrnyaralliiisoro 3rrIHaJIbHoro MoMeHTy n nepepisi M,
Br,r3HaqaeMa tcrt,p 1a €srr,p. !.rrx qroro po3rn.f,Aa€Mo nepepis "i:
'rpirqnuoro" (ptrc. lA, s uboMy ctaHi rlesiAorui suco:ra crucuyroi
3or{r{ ilepepisy x, 3HaqeHHfl niAuocnptx 4e$opuauiit cluculroro
6erony e"rr,, Ta sHaqeHIUI siAHocHHx 4e$oprvraqiin po:rxrury'roi
apMar),?u ts,,p. Mero4opt upocroi irepauii (noc:riAonulrx
na6ruxeur), sa 4ouoMororc EOM, sHaxoAHMo gaui napauerplr 3a
$opnrynorc [8]
M, = f"nbxz L!=rffiC)- * e, E A,( d - x), (19)
3a4aro.u.tcr 3HaqeHHfl Mu n ilsocHux 4e$oprraaqiit crr'lcuyroro










[pr4 rIBoMy rroBr{Hna Br..rrorr}tsarr4cx ytuona [8]
f,*bx [=,fr C)- : E,E,A,,
s i,qnoriam i 3HaqeHHfl eiAHo cHrD( ge t[opurauifi posrxrryroi apnraqrpr.l
s, (sa riuoresorc trflocKr{x nepepisin):
(20)
(21)
3a orprnruamvtuu galrr4Mr4, anarirwrHo a6o rpaipiuuo, [ppr
nerH.{'I4Hi excnnyararliitlroro MoMerry M" znaxogt:Tbcn €crr- 1g, tsrr,r
5.16. HanpyireHH-,r B apMarypi d", xre po3paxoByerrc, AJrrr
nepepisy "3 rpiquHolo" sa .uii ercflJryarauiftnoro naonnerrry M,
BprcH aqaerr cx sa tpoprraynorc
o, = €rrr,oEr, (22)




5.18. IIporr4H crarlrquo BlrcHarmlor 6zuror< Bra:Harla€Trcfr 3a
Qopnrytroro
f : llk*12, (24)
I(e N - saraJrbua KpHBTasHa 6anxra;
tt* - roe(piqierr, r{o 3iurex<u'rr ri/t xapaKTepy HaBaHTDKeHrur,
BrlsHaqaerbc.rr sa radlrurero 5.5 [6];
I - pospaxynxosrft upo"nir 6anrra.
5.19. Erom - cxeMa po3paxlrrry szuriso6eroHunx 6a^nor,
rilcuneHnx nodmepuoro KoMrro3trrrlieio, s a geSopm aqixnru HaB e.(eHa
B.qoAarxy B.
6. Ilpulura.( pmpaxyHrT/
Hr:odxi4uo po3pux)tsaru sa-niso6erouny 6a,,rxy, nigculeuy
no:riuepuorc KoMrro3r.r[iero, 3a rpanr,ruul4Mr{ craHar\,{r,r gpyroi rpyfiel
(sa npmgaruicto Ao BKcrnyararlii). flpu odcrexenni xoucrpyrqii
BCTaHC,tsJroHo nriqHicr:r 6erony, sKa nilrroriflae Knacy C30l35,
IrII4pI,It{a po3Kprarr, eiurun wk:0,4 uu, flporrall - f :18,0 nrna.
feou,orprzqni posnripn 6amu 200x500x4500 MM, apMyBaHH,
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BraKoHalro po6ouoro apMaryporo 4422 MM Knacy A 500C.
Po:paxyHrconnfi npol-r l= 4300 MM. Knac yMoB excnlyariutii
xonorpyrqii (xrac nnnuny) - XCZ...XF4, .ux, "flKoro muprrHa
posrpr4T'rfl rpiruun He rIoBlrHHa flepeBl4ru]tsaru 0,3 tr.lu. IpaHuuno-
/IonycrT4Muft npornn KoHcrpyr{uli fu ue rroBHHeH nepeBpruryBaru
L/ZSO't. Excu:ryaraqifiuwfi, MoMeHr ria sosHimHroro












Pucyuox 2 - Ilonepeuuuft nepepis sa:ri:o6er:onHoi Oalrlt
3a ni.quosiAHuM aHatleHtultt tuiquocri 6eroHy s ra6r. 3.1' [6]
nu6up aeruo xapaxrCIpucrl4Kl4 iu iuuo cri ra ge$opvrauasHo cri.
fauo: Eeron xJlacy C 30135 3 xapaKrepI4crI,IKaMI4: frp: 25,5
MIIa; fctm = 2,8 MIIa; Erk = 31,0 fIIa; €c7 = 7,$LVoo;
apruarypa Knacy e SOOC, /s: 1520,0 uttt2; fyt= 50\0,0
MIIa;8.' = 190000 MIIa;
flapauerpH nepepisy: h : 500 n,rna; b : 200 MM; c = 50 ptua,
(puc. 2.).
Pospaxltrr<orufr npolir I : 4300 xtl.,t. M, - 190 xH'ru;
Pose'nsot<:
Ili.qcuresus s aniso 6eronnoi 6alxra BI4KoHy€Tb cx no:ri mepnox I
norunosuqiero uponuxarouoi .uii Ha ocHosi nolii:oqianary. Ha
lep[IoMy erani seo6xiAno BI{3Ha.I}ITI4 xilsricrs noliueprtoi
,.orroruuii. Brarpara xonanosfiIlii cxla.qae 500...800 tutr *la nd2 n












Ilnolqa norepxui 6arru, uo ni,ucunrcerrcff crclla,qae 6,5 ttz,
orxe ueo6xiaua rinrxicrs rounosuqil cKnaAae: 6,5 u2 x 700 ul =
5,0 r.
Pospaxynox ruupuHr,I po3xpl4lrrfl rpirqrau sariso6erouHoi
6arru, ui,&cureHoi noninaepnoro Kohanosuuierc Bl4KoHyerbcfl 3a
$opuynorc (11):
Wk: Pw' sr,mox ' (er* - E"t*)
,{nr qroro 3Hrxo.rprMo Harlpyx(eHHfl B apMarypi o', sa lii
ercrrnyarauifisoro Mo]\{eHTy M, za $oprvryrom (22):
0' = E"'''E''
flani posrrrAaeMo nepepis "s :rpirqIaHaMu", s qrouy craHi
ger;i,qonri Blrcora crucnyroi 3our.r flepepiey x, 3HaqeHHrI niAgocnrax
.qe$opuauift crr,rculroro 6e'rory €crr,p Ta 3HaqeHH{ ni,{aocsnx
4erlopnaarlift po3TflrHyroi apurarypn Esr,p. Mero.{ou npoc'roi
irr:pauii (nocrigoeurx uadruaxeur), 3a AolloMororc EOM,
3niaxo.ur.rMo Aani flapaMerpr4 3a ipopnaynoro (19) 3a.uaroqucn
3r{aqeHH.flMu ni,4nocnnx aethopnraqift ctracnyroro 6erouy e",, niA 0
F;o Ec7,p qepes inrcpran o,ltrr,o BLBHaqaeMo ni.Unosilui gsaqenns
niJ{Hocupx aetpopnraqift po:rrnryroi apnaarypil €ru,p Ta Benr{qI,IHy
3rir{HaJr6ur.D( ruoMsrrris M (ra6r. l.) 3a orpHMa}II,IMIa .[aHI4MLI,
ana:rirnqno, urJurxoM inrepnonxqii s ta6r. 1 npz seruquHi
erornyarar{iftsoro MoMeHTy M, = L90 xH'na 3Hil(o/ILIMo
Ertr,p: 1,23 olaaTZ trr,,p: 1,89 Yoo.
Ta6marrs 2 -F,erurruuw t. *^xraM)
, o/oo r., %o ,r, MM M. rH'u
0,0 0.0 0.0 0,0 0.0
0-t 0.163 0.311 1s4.7 35.7
0.2 0,326 0,604 t57.7 69.1
0-3 0_489 4.879 160.8 100.1
0,rl 0.652 1" 13s t64.1 t28.6
0"5 0_815 1,373 t67 ^5 154.8
o.5 0.977 1^593 171.1 178-6
0"7 1"140 t^796 174.8 200.8
0.8 1.303 1 982 118.s 219"s
0.9 1.466 2"152 182.3 236.7
1.0 1.629 2.307 186.3 251.9
t8
3naqesns rignocrurx ge SopMarlifi ctncxy niAcn.rrenoro 6ero ny
EcLp rQH Mar(CUManEHTD( HanpylKeHHflx BH3HaqeHo sa t[oprvrynoro
(3)
€c7,p = ?e' Ect = 0,9' 0,00181 - 0,001-63
Busna.{aenro Haflpyx(eHrur B apnnarypi :
o, = €un,p'4 - 0,00189' 190000 = 359'1 MIIa'
Ha Hact5mnoMy erani BIBHaqaeMo cepeAuro Benur{uHy
4eQopuraqifi (er* - tctm) 3a $opMynoro (14):
o.-k,f "'"f f (7*a-o^-rr\
(ttrr.- Ert*)-' 
-Pq'eff) -'r'""' 
>0'65Es - -'- Er'




fctt<,p = Pf ' fctN = 1,3 '2,8 = 3,64 MIIa;
p1 - noe$iuienr, Iuo Bpaxonye snliqner*rx uiunocri 6erouy ua
po3rrr (arze. n. 4.).As 7s2o'o 
= o,o7o3.Pp,eff : G= irro, 
v'v' vv'
A","ff = bhc,."f f = 200,0' 108,1 - 2L620,A mwz,
hrpf f -MeHIIIe is sHaqeHr:
2,5(lL - d) = 2,5(500 - 450) = 125,0 una;
(h - x) /3 - (500 - L73,0) /3 - 108,L nnrvI;
lL/Z - 5AA/2 = 250,0 unn;
x = 173,0 MM - Brrcora crr{cuyroi sosu sa aii eKcnnyaraqifrruono
HanarrrtDl(enux M" - L90 rll'rra (nusnaueHo imepuonxqiero);
a, = Erf E"p,p = 190000/40300 - 4,7ti
(e"* - srt*) = 0'00L68 > 0'00110
Ha uacrynHoMy er:ani uflgHaqaeMo MaKcHMaJIbrmfi rpor uix
rpiquuannu, y HauoMy BHnaAKysa $opnaynorc (8):
sr^,max = 3,4c + 0,425k1k2@ / Pp,uf f ,
LE,c=50rralr,U
kr = 0,8 (gnr crpuxuin is BucoKIaM suenleruuu);
kz = 0,5 (am sruny);
sr,m.ax = 3,4 ' 50 + 0.425' 0,8 ' A,5 '22/0,0703 - 223,2 wnr.
IIIupuHra po3xpnr:rfl rpirrun cKJIaAae:
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wk: 0,8'223,2 ' 0,001"68 =. 0,28 *rm ( w4,ti* = 0,3 um.
YMosa (6) nuxonyerrcx, rpiulunu n 6arqi nicns uircunermx
oSnnexeni.
llporraH craruqHo susHaqHoi 6arykr, uucureuoi noniuepnorc
rounosuuiero Br.r3Haqaeuo sa Qopuyroro (17):
Ha nepurouy eraui ,*;Xk"r*-r* Kpr{B*ry 6amcu N
sa {opnrynoro (15):
N={N1r,p+(1 -f)Nrp




Bpaxoryrouu HarrpyxeHo - Aetpopurosanufr craH
saliso6eronuoi 6a:rxu np"flMoKyrHoro [epepisy (aun. puc.1 a.) :ra
Br{KopkrcmByloqfl rinoresy ilnocKux nepepisin BusHatlaeMo €rr,o Ta
sr,,o. 3a AorroMororc 3iure)KHocrefi (7,) ra (8) uonepeAHEo 3aqaroqucb
BeJrHrrr{Horo crrrcHyTol 3oHr{ Ilepepl3y x, MeToAoM flpocTol lTgpaqll,
AocrraeMo BflKoHaHHq yMoBI4 pinuonaru rrryrpirruix 3ycflnb B
nepepi:i (9):
5
f,*b xZ'=;(Hr = f,tr,,pb (h- o I,.* ;i (H-
+ E"ArtP@-x-c)" h-x
€ctu,p : -Zfurc,p/ Erk,p = -2' 3,64/40300 : 0,0001-81-
tsr,p = tsr,,p : ru(h - x- c) =
0,000181
500,0 - 245,0
'(500,0 -245,0 - 50) :0,0001-45
E"n, - 0,000181__:::::_ t - _. ) L5,0 _ 0,00017-ct'P - h- x * - 5oo -z+s,o 
&rL
Kpurr:Ha lar.xvt "6es rpiulaH" cKra4ae










3ua'reuns si,{Hourrx .ue$opnaaqifi tcrr,p : 1,23 o/oo Ta
rrrl,p : 1,89'/oo 6epeuo 3 po3paxynxy sa rpiqunocrifrxicrro (m61.1).
Kpunusua 6amu "s rpiqunanlqrr gr<1a{ite
Nrr,p : ,4!q#ry : 69,3 ' L0-7 
^,rna-l
Ha uacrynHoMy erari eusuatlaeMo xoe$iuierrr posnoginerrH-t
{ sa tfopnnynorc (16):
t_1_ /o^-\2 27,6s _ r _B(;J _ 1 _ 1,o.ss%, : o,ee4
Ia 6sr = €r,,pEr: 0,000145'190000 - 27,6 MfIa;
os = €srr,pEs: 0,00189 ' 190000 : 359,1 MIIa;
B = L,0 - (,uns o.uHoprl3oBoro Koporxoqacuoro uaranraxer*rx).
3aramna KpprBlBHa 6arrrut |t cxra,uae
l{ : lN,,p + (1 - {)Hi,p = 0,994. 69,3. 10-7 +
+(1 - 0,994) - 7,08.1,0-7 - 6g,0. 10-7 nru-r.
flporuH 6arru, ni4culeHo'i norinaepHoto xounosuqiuo
cKlraAae
f = t\k*12 : 69,0'r0-7'fr'+soo' : 13,3 rrau.
,4e N - 3araJIEHa I(pI,IBpI3Ha 6anxu;
k* - roeipiqienr, u1o BpixoBye cuoci6 HaBarrrar(eHlul, Bl,rcHaqaerrcfl
:ara6r. 5.5 [6];
I - pospaxymonufi uponir 6anxu.
f , - 13,3 urrl ( f, = L/zSo. I - L7 ,2 xun
Yuona Br{Kouyerr,cr, flporl4n 6anxu nic[s ninculeHrut
IIepeBHIIS/e rpaHHqHO - IOIyCTIIMe 3HaqeHHfl.
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po3p axynxy sadso 6etonurx 6arorc, ui4cureHlan uolinnep Horo
Konruosuqielo, 3a ytBopeHH.rlna rpiru,rn
---tr._(** )w
xineql'
Buxidni dani:.f"e;.f*; E"*; Eslj ttg tt2j d3i ag a5)
A; fox; E; h; b; d; c-
fL
f*txfa,; fn*,p = Pf 'fa*i E"*: pr' E*; aa1 = p6' Eci Eau,p = - 2.foo*/E*r;
JI
M*=f* b xl Z:r=,#(#) +fa** b (h - d' Zlu=,#Et)r + z"e,ff (h - xr - c)2
X7
E*p = t"rtp =';i1 A - xr - c)











p o3p axyHKy : al iso 6eroHHI{x 6anoK, [iAcI4neHID( rIOn iMepHO]o









Buxilui daai: M"i,f"rifn.i E"*; t"ri
ilfi ag aji aa; a5; ,4,; fri E"; h; b; d; c;
kt kz; k; @.
J 
"U, = 
far; f**,n = pt' fm; E "* = P r,' E "*; ea = P,' 






lht ,p = P* ' Sr,** ' (srrr' E*u)p















M" =f"*b xi Ii=,#(#) + qE.A, (d - x1)




xq aa,p j eslt,p i dM"
IOIATOK B
Erox - cxeMa
po3p axynry s a-ni:o 6eroHnrx 6zuror<, ni4culeuror noliu ep uoro
KoMnosuuiea, 3a ae(bopMaui-{r,ru
Baxidni dani; M"; f"x;f"a"; E"*; scti dti azi as) aai a5i
A'; fy1,; E; l; h; b; d; c; k* 0;
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